Release, Separation, and Recovery of Monomeric Reducing N-Glycans with Pronase E Combined with 9-Chloromethyl Chloroformate and Glycosylasparaginase.
The glycan moiety of glycoproteins plays key roles in various biological processes. However, there are few versatile methods for releasing, separating, and recovering monomeric reducing N-glycans for further functional analysis. In this study, we developed a new method to achieve the release, separation, and recovery of monomeric reducing N-glycans using enzyme E (Pronase E) combined with 9-chloromethyl chloroformate (Fmoc-Cl) and glycosylasparaginase (GA). Ovalbumin, ribonuclease B, ginkgo, and pine nut glycoproteins were used as materials and sequentially enzymatically hydrolyzed with Pronase E, derivatized with Fmoc-Cl, and enzymatically hydrolyzed with GA. The products produced by this method were then detected by electrospray ionization mass spectrometry, high-performance liquid chromatography (HPLC), and online hydrophilic interaction chromatography (HILIC-MS) separation. The results showed that all N-glycans with essentially one amino acid obtained with Pronase E were labeled with Fmoc-Cl and could be efficiently separated and detected via HPLC and HILIC-MS. Finally, the isolated Asn-glycan derivatives were digested with GA, enabling the recovery of all monomeric reducing N-glycans modified by core α-1,3 fucose. This method was simple, inexpensive, and broadly applicable and could therefore be quite important for analysis of the structure-function relationships of glycans.